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(57) A game system (16) projectively transforms a
plurality of polygons (50), which form three-dimensional
object located in an imaginary three-dimensional space,
to a viewpoint coordinate system to draw the polygons
on a projection plane. The game system includes a pol-
ygon drawing unit (1, 4) for drawing a polygon (50) with
a first texture (51) which affects drawing of other texture;

a second texture drawing unit (1, 4) for drawing a second
texture (60), prepared in advance, on the polygon drawn
by the polygon drawing unit based on two-dimensional
coordinates of the second texture; and a texture moving
unit (1, 4) for simulatively moving the second texture,
drawn by the second texture drawing unit, on the poly-
gon drawn by the polygon drawing unit by varying the
two-dimensional coordinates in time-series.
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Description

[0001] The present invention relates to a game system which projects and displays polygons having three-dimen-
sional coordinates on a two-dimensional plane.
[0002] Generally, in such a game system, models and characters, which are independent objects to be displayed
on a screen, are formed by a plurality of polygons which are two-dimensional imaginary graphic elements of triangular
or quadrangular shape. There is known a technique to visually represent specific images of models and characters by
putting textures, which are two-dimensional image data, on the polygons. However, since the textures put on the pol-
ygons are still images, specific representation or expression is difficult to achieve.
[0003] It is an object of the present invention to provide a game system capable of realizing specific visual repre-
sentation or expression on polygons displayed on a screen of a game system.
[0004] According to one aspect of the present invention, there is provided a game system for projectively transforming
a plurality of polygons, which form three-dimensional object located in an imaginary three-dimensional space, to a
viewpoint coordinate system to draw the polygons on a projection plane, including: a polygon drawing unit for drawing
a polygon with a first texture which affects drawing of other texture; a second texture drawing unit for drawing a second
texture, prepared in advance, on the polygon drawn by the polygon drawing unit based on two-dimensional coordinates
of the second texture; and a texture moving unit for simulatively moving the second texture, drawn by the second
texture drawing unit, on the polygon drawn by the polygon drawing unit by varying the two-dimensional coordinates in
time-series.
[0005] In accordance with the game system, the polygon with the first texture which affects drawing of other texture
is drawn. Then, the second texture, prepared in advance, is drawn on the polygon based on the two-dimensional
coordinates thereof. Then, by varying the two-dimensional coordinates of the second texture in time-series, the second
texture thus drawn is simulatively moved on the polygon drawn. Therefore, it appears that the image of the second
texture is moving, and specific representation may be achieved in association with the first texture.
[0006] The two-dimensional coordinates of the second texture may be calculated by transforming three-dimensional
coordinates of vertexes of the polygon. Thus, it is unnecessary that the coordinates of the second texture are stored
as data for the vertexes of the polygon, and the coordinates of the second texture can be calculated by transforming
the coordinates of the vertexes of the polygon. Therefore, data amount to be stored may be reduced.
[0007] The two-dimensional coordinates of the second texture may be calculated by projectively transforming three-
dimensional coordinates of vertexes of the polygon on an imaginary two-dimensional plane which is prepared in ad-
vance and corresponds to the two-dimensional coordinates. Thus, it is unnecessary that the coordinates of the second
texture are stored as data for the vertexes of the polygon, and the coordinates of the second texture can be calculated
by projectively transforming the coordinates of the vertexes of the polygon on the imaginary two-dimensional plane.
Therefore, data amount to be stored may be reduced.
[0008] The luminance of colors of the second texture may be different in different areas in the second texture. Thus,
the luminance of the colors of the image are varied by moving the second texture, thereby enabling specific visual
representation of the polygons with texture.
[0009] The luminance of colors of the second texture may vary in proportion to coordinate value in either one direction
of the two-dimensional coordinates if the two-dimensional coordinates are fixed. Therefore, by moving the second
texture in either one direction of the two-dimensional coordinates, the image having bright color (e.g., lighting portion)
and moving in a certain direction may be visually shown.
[0010] A part of the second texture may undergo an affect of gradation by the first texture. Therefore, in the area
where the gradation is applied, the light of the second texture is shown as moving with slightly leaking out.
[0011] The gradation may be executed by mixing the colors of the first texture and the colors of the second texture
with a predetermined mixing ratio. Therefore, various gradation may be achieved by controlling the mixing ratio.
[0012] According to another aspect of the present invention, there is provided an image drawing method for projec-
tively transforming a plurality of polygons, which form three-dimensional object located in an imaginary three-dimen-
sional space, to a viewpoint coordinate system to draw the polygons on a projection plane, including the steps of:
drawing a polygon with a first texture which affects drawing of other texture; drawing a second texture, prepared in
advance, on the polygon drawn by the polygon drawing step based on two-dimensional coordinates of the second
texture; and simulatively moving the second texture, drawn by the second texture drawing step, on the polygon drawn
by the polygon drawing step by varying the two-dimensional coordinates in time-series.
[0013] In accordance with this method, the image of the second texture can be shown as moving, and specific visual
representation may be achieved in association with the first texture.
[0014] According to still another aspect of the present invention, there is provided an image drawing method for
projectively transforming a plurality of polygons, which form three-dimensional object located in an imaginary three-
dimensional space, to a viewpoint coordinate system to draw the polygons on a projection plane, including the steps
of: drawing a polygon with a first texture which affects drawing of other texture; projectively transforming three-dimen-
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sional coordinates of vertexes of the polygon on an imaginary two-dimensional plane, prepared in advance, to calculate
two-dimensional coordinates of the second texture; drawing the second texture on the drawn polygon based on the
calculated two-dimensional coordinates; and simulatively moving the second texture, drawn by the second texture
drawing step, on the polygon drawn by the polygon drawing step by varying the two-dimensional coordinates in time-
series.
[0015] In accordance with this method, the image of the second texture can be shown as moving, and specific visual
representation may be achieved in association with the first texture. In addition, it is unnecessary that the coordinates
of the second texture are stored as data for the vertexes of the polygon, and the coordinates of the second texture can
be calculated by projectively transforming the coordinates of the vertexes of the polygon on the imaginary two-dimen-
sional plane. Therefore, data amount to be stored may be reduced.
[0016] According to still another aspect of the present invention, there is provided a computer-readable storage
medium carrying a game program for projectively transforming a plurality of polygons, which form three-dimensional
object located in an imaginary three-dimensional space, to a viewpoint coordinate system to draw the polygons on a
projection plane, the game program controls a computer to function as: a polygon drawing unit for drawing a polygon
with a first texture which affects drawing of other texture; a second texture drawing unit for drawing a second texture,
prepared in advance, on the polygon drawn by the polygon drawing unit based on two-dimensional coordinates of the
second texture; and a texture moving unit for simulatively moving the second texture, drawn by the second texture
drawing unit, on the polygon drawn by the polygon drawing unit by varying the two-dimensional coordinates in time-
series.
[0017] According to still another aspect of the present invention, there is provided a computer-readable storage
medium carrying a game program for projectively transforming a plurality of polygons, which form three-dimensional
object located in an imaginary three-dimensional space, to a viewpoint coordinate system to draw the polygons on a
projection plane, the game program controls a computer to function as: a unit for drawing a polygon with a first texture
which affects drawing of other texture; a unit for projectively transforming three-dimensional coordinates of vertexes
of the polygon on an imaginary two-dimensional plane, prepared in advance, to calculate two-dimensional coordinates
of the second texture; a unit for drawing the second texture on the drawn polygon based on the calculated two-dimen-
sional coordinates; and a unit for simulatively moving the second texture, drawn by the second texture drawing unit,
on the polygon drawn by the polygon drawing unit by varying the two-dimensional coordinates in time-series.
[0018] By executing the program stored in those storage medium by a computer, the game system according to the
present invention may be achieved.
[0019] The nature, utility, and further features of this invention will be more clearly apparent from the following detailed
description with respect to preferred embodiment of the invention when read in conjunction with the accompanying
drawings briefly described below.
[0020] In the Drawings;

FIG. 1 is a block diagram showing a schematic configuration of a game system according to the present invention;
FIG. 2 is a diagram showing an example of image of a character displayed on a screen;
FIG. 3 is a magnified view of an arm portion of the character shown in FIG. 2, wherein lighting portions are moving;
FIG. 4 is a flowchart showing image drawing process executed by the game system according to the present
invention;
FIG. 5 shows an object of the arm portion of the character shown on the screen;
FIG. 6 is an explanatory view showing the manner that a polygon is projected onto a predefined imaginary plane;
FIG. 7 shows an example of texture;
FIG. 8 shows a manner the texture is put or pasted onto the polygon; and
FIG. 9 shows the manner the texture put or pasted on the polygon moves.

[0021] The preferred embodiment of the present invention will now be described below with reference to the attached
drawings.
[0022] FIG. 1 is a block diagram showing a control unit of a home-use game system to which the present invention
is applied. The home-use game system executes predetermined games according to the game programs recorded on
a CD-ROM 15 serving as a storage medium. The game system includes a CPU 1 mainly constituted by a microproc-
essor, a ROM 2 and a RAM 3 serving as main storage devices for the CPU 1, a graphics processing unit (GPU) for
image processing, a frame buffer 5a and a Z-buffer 5b used by the GPU 4, and a CD-ROM reading device 8.
[0023] The ROM 2 stores an operation system which is a program necessary for the operational control of the whole
game system. The RAM 3 stores game program and image data read out, as needed, from the CD-ROM 15 serving
as a storage medium. The image data includes polygon data for a plurality of polygons forming three-dimensional
objects arranged in an imaginary three-dimensional space, and texture data to be put or pasted on the polygons to
form two-dimensional images. Each polygon data includes information of vertex coordinates (xp, yp, zp), texture coor-
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dinates (up, vp) of each vertex, and luminance information. The polygon vertex coordinate z (hereinafter referred to as
"Z-value") represents depth of the vertex from the viewpoint of the game-player, and displaying the polygon with small
Z-value is effective for opaque polygons. It is noted that "polygon" is a polygonal two-dimensional imaginary graphic
element forming objects set in the game space such as models and characters. The GPU 4 receives the polygon data
from the CPU 1 and transforms the polygon of local coordinate system (xp, yp, zp) to the data of world coordinate
system. Then, the GPU 4 transforms the polygon data of world coordinate system to the data of viewpoint coordinate
system (xs, ys, zs) (hereinafter referred to as "screen coordinate system (xs, ys, zs)") by applying perspective projection
transformation onto the positional coordinate data of the polygons in the world coordinate system. The GPU 4 thus
draws the polygons on the frame buffer 5a and the Z-buffer 5b, transforms the drawn image data to a video signal and
outputs it to the monitor 9 at appropriate timings. The Z-value is written onto the Z-buffer 5b. In drawing the polygons
on the frame buffer 5a and the Z-buffer 5b, processing necessary for drawing, such as size variation corresponding to
distance, texture mapping and lighting, are executed. The "local coordinate system" is a coordinate system peculiar
to each polygon, and moves if the polygon moves. The "world coordinate system" is fixed even if the polygon moves.
The "screen coordinate system" represents the position on the screen where the polygon is eventually displayed.
[0024] The texture put or pasted on the polygon by the texture mapping is determined based on the texture coordinate
(up, vp) of each vertex. The texture has RGB channels (three primitive colors), and the design of the texture and optical
density of the color are determined by the setting of the RGB channels. The texture also has A-(alpha) channel, by
which the texture can be set to be transparent and the permissibility of drawing other (i.e., second) texture over the
(first) texture can be set (such setting can be made by the texture area unit). For example, if the A-(alpha) channel is
set such that the drawing of other texture is permitted, the design or pattern of second texture is displayed in the area
where the second texture overlaps the first texture. Conversely, if the A-(alpha) channel is set such that the drawing
is not permitted (i.e., inhibited), drawing the second texture is inhibited in the area where the second texture overlaps
the first texture, and the design or pattern of the first texture is displayed. Further, in the A (alpha) channel, an inter-
mediate levels between the drawing permitted level and the drawing inhibited level may be set. In other words, gradation
may be set. By this, it is possible to express such a state that the light of second texture is slightly mixed into the first
texture (not so completely like the drawing permitted area, but dimly visible). For example, assuming that the alpha
value of a certain pixel is set to A1 and RGB values of the pixel are set to R1, R2 and R3, respectively, and that RGB
values of another pixel are set to R2, G2 and B2, respectively, the colors (R,G,B) displayed on the screen are expressed
as: R = R1 + A1 3 R2, G = G1 + A1 3 G2, B = B1 + A1 3 B2. The alpha value A1 represents the mixing ratio of the
first texture and the second texture, and the drawing the first texture is completely inhibited if A1=0. Namely, based on
the value A1, the optical density of the second texture is determined. This is called "alpha blending" utilizing destination
alpha.
[0025] The game system shown in FIG. 1 further includes a sound processing unit (SPU) 6 and a sound buffer 7.
The SPU 6 reproduces voice and/or sound data and music source data read out from the CD-ROM 15 and stored in
the sound buffer 7, and outputs the sound from the speaker 10. The CD-ROM reading device 8 reads out program
and/or data recorded on the CD-ROM 15 in accordance with the instruction from the CPU 1, and outputs a signal
corresponding to the contents thus read out. On the CD-ROM 15, program and data necessary for the execution of
the game are recorded. A home-use television receiver may be used as the monitor 9.
[0026] Further, the communication control device 11 is connected to the CPU 1 via the bus 14, and the controller 12
and the auxiliary storage device 13 are detachably connected to the communication control device 11. The controller
12 functions as an input device, on which manipulation members to be manipulated by the game-player are provided.
The communication control device 11 repeatedly scans the manipulation state of the controller 12 with a predetermined
interval, and outputs the signal corresponding to the scanning result to the CPU 1. The CPU 1 judges the manipulation
state of the controller 12 based on the signal from the controller 12. In the above arrangement, the components other
than the monitor 9, the speaker 10, the controller 12, the CD-ROM 15 and the auxiliary storage device 13 are integrally
accommodated in a single housing which constitutes the body unit 16 of the game system.
[0027] In the above-described game system, the game program recorded on the CD-ROM 15 is loaded to the RAM
3 and executed by the CPU 1, and thus the game-player may play game of various genre on the screen of the monitor
9. According to this embodiment, the game is an action game, and program necessary for executing the action game
by the game system as well as image data corresponding to the various scenes appearing in the action game are
recorded on the CD-ROM 15. In the action game of the embodiment, the character controlled by the game-player
moves here and there in the imaginary three-dimensional space drawn on the monitor 9 and manipulates weapons
such as guns to fight against enemy characters.
[0028] FIG. 2 shows an example of image of a character displayed on the monitor 9. The character shown in FIG.
2 is a three-dimensional object formed by a plurality of polygons. FIG. 3 shows the magnified view of the arm portion
30 of the character shown in FIG. 2. As shown in FIG. 3, the light movement lines 41 are formed on the surface of the
arm portion 30, and the lighting portion 40 moves on the light movement lines 41 in the direction of the arrows. This is
realized by varying the texture coordinate put (drawn) on the polygons of the arm portion 30 in order.
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[0029] The operation of the game system for displaying such image will be described with reference to the flowchart
of FIG. 4 and explanatory diagrams of FIGS. 5 to 9. According to the progress of the game program, the CPU 1 reads
out the polygon data stored in the RAM 4, and transforms the local coordinates (xp, yp, zp) of the vertexes of the
polygons to the world coordinates and then to the screen coordinates (xs, ys, zs) in step S1. Then, based on the texture
coordinates (up, vp) that the polygons have, the RGB channels and the A-(alpha) channel of the first texture are written
on the frame buffer 5a (step S2). By this, the polygons with the first textures are displayed on the screen. By simulta-
neously writing the RGB channels and the A-(alpha) channel on the frame buffer 5a, the calculation amount may be
reduced. For the first texture, the drawing permitted area for other texture and gradation area are set in the A-channel,
and these data are written onto the A-channel area of the frame buffer 5a and the Z-buffer 5b. Thus, the object formed
by a plurality of polygons is displayed on the screen of the monitor 9.
[0030] FIG. 5 shows the object 50 of the arm portion 30 shown on the screen of the monitor 9. The object 50 of the
arm portion is formed by the polygons 51, 52 and 53. Out of them, the portions 51a of the polygon 51 are gradation
areas where gradation with other texture is made. The portion denoted by the reference number 51b is a drawing
permitted area for other texture, and corresponds to the light movement line 41 in FIG. 2.
[0031] Subsequently, the local coordinates (xp, yp, zp) of the vertexes of the polygons drawn in step S1 are projected
onto a predefined imaginary plane (e.g., an imaginary parallelogram plane) 55 as shown in FIG. 6 to calculate the
second texture coordinate (u, v) (step S3). The texture coordinate (u, v) obtained by such projection may be calculated
by the following predetermined equation, for example:

Here, Px, Py and Pz are reference position vectors determining the position on which the second texture is to be put
or pasted. The ubx, uby and ubz are u-direction reference vectors with respect to the reference position vector, and the
vbx, vby and vbz are v-direction reference vectors with respect to the reference position vector. Thus, it is unnecessary
to store texture coordinates of the second texture as the data for each vertexes of polygons, but they can be generated
by projecting the polygon coordinates according to the above equation. This enables reduction of data amount to be
stored. In addition, since the imaginary plane 55 can be used in common for a plurality of polygons, the data amount
may be reduced in comparison with the case where each polygon has an imaginary plane. Further, the second texture
may be properly drawn even if the texture covers plural polygons.
[0032] Next, dynamically changing value (u', v') is added to the texture coordinates (u, v) obtained in step S3 to
calculate the final second texture coordinates (u1, v1) (step S4). Namely, the calculation: (u1, v1) = (u, v) + (u', v') is
executed. Here, the value (u', v') is being set as (u', v') = (0, 0), for example, at the initial setting stage.
[0033] Next, the second texture is read out from the RAM 4 and is drawn on the first texture of the polygon 51 with
alpha-blending based on the final second texture coordinate (u1, v1) and the screen coordinate (xs, ys, zs) of the
polygon 51 transformed in step S1 (step S5). Thus, the screen coordinates (xs, ys, zs) of the polygon 51 transformed
in step S1 may be used in drawing the second texture thereby to reduce the calculation amount.
[0034] FIG. 7 shows an example of the texture 60 read out at this time. As seen in FIG. 7, the second texture 60 has
their own coordinates and corresponds to the coordinate position of the imaginary plane 55. In the example of FIG. 7,
as the value u in the u-direction increases, the optical density of the color increases. The colors of the area 60a and
60b are set to be black. The coordinate position of the second texture 60 drawn on the first texture of the polygon 51
is determined, by the texture coordinate (u1, v1) of the final second texture, as the four comers (A, B, C, D) of the area
60c shown in FIG. 7.
[0035] FIG. 8 shows the state when the second texture 60 is put or pasted on the polygon 51. In the example of FIG.
8, the texture put or pasted has an area larger than that of the polygon 51, but the area of the texture 60 overlapping
the polygon 51 is actually displayed on the screen of the monitor 9. As shown in FIG. 8, the gradation area 51 a is
shown in such a manner that the light of the image of the second texture 60 is slightly mixed. In the drawing permitted
area 51b, the image of the second texture 60 is displayed. The gradation area 51a may be set in such a manner that
the aforementioned alpha value decreases as the distance from the drawing permitted area 51b increases. By this, as
the distance from the drawing permitted area 51b increases, the image is shown in such a manner that the light of the
image of the second texture 60 is gradually reduced.
[0036] Next, the value (u', v') of the coordinate of the second texture 60 is varied (step S6). Namely, for the subsequent
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drawing, the texture coordinate (u1, v1) is moved. Then, the process returns to step S1 for the next frame to execute
the same processing, thereby the second texture is drawn based on the coordinate (u1, v1) of the second texture after
the value (u', v') is varied. Then, by varying the value (u', v') in each frame, in order, the design or pattern of the second
texture may be displayed as if it is moving. For example, by varying the value u' from 0 to 10 stepwise in each frame,
the texture 60 may be displayed as if it is moving on the polygon 51 in the u-direction as seen in FIG. 9. Further, since
the color is getting denser as the value u in the u-direction increases as shown in FIG. 7, image can be displayed as
if the lighting portion 40 is moving along the light movement line 41 (51b in FIG. 9) as shown in FIG. 3 and the light of
the lighting portion 40 is moving in the gradation areas 51a with slightly leaking out.
[0037] In this way, by controlling the value (u', v'), the lighting portion 40 can be moved on the polygons forming the
character. While only the value u' is varied in the above description, both of the values u' and v' may be varied.
[0038] While the above described embodiment is directed to the movement of the lighting portion on the surface of
the character's arm portion 30, the application of the invention is not limited to such case, and liquid, for example, may
be moved. Further, by the appropriate combination of the color of the texture 60, the setting of the pattern and the
setting of the mask area 51 on the polygon 51a, various expression may be achieved on the screen of the monitor 9.
The present invention is applicable to the games of any genre, such as role-playing game, simulation game and action
game.
[0039] As described above, according to the present invention, the texture put or pasted on the polygons displayed
on the game screen may be moved by the coordinate transformation, and this enables specific representation or ex-
pression on the polygons. Further, by specifically setting the area on a part of the polygon where putting or pasting the
texture is inhibited, more complicated representation or expression may be realized on the polygons.

Claims

1. A game system (16) for projectively transforming a plurality of polygons (50), which form three-dimensional object
located in an imaginary three-dimensional space, to a viewpoint coordinate system to draw the polygons on a
projection plane, comprising:

a polygon drawing means (1, 4) for drawing a polygon with a first texture (51) which affects drawing of other
texture;
a second texture drawing means (1, 4) for drawing a second texture (60), prepared in advance, on the polygon
drawn by the polygon drawing means based on two-dimensional coordinates of the second texture; and
a texture moving means (1, 4) for simulatively moving the second texture, drawn by the second texture drawing
means, on the polygon drawn by the polygon drawing means by varying the two-dimensional coordinates in
time-series.

2. The game system (16) according to claim 1, wherein the two-dimensional coordinates of the second texture are
calculated by transforming three-dimensional coordinates of vertexes of the polygon.

3. The game system (16) according to claim 1, wherein the two-dimensional coordinates of the second texture are
calculated by projectively transforming three-dimensional coordinates of vertexes of the polygon on an imaginary
two-dimensional plane which is prepared in advance and corresponds to the two-dimensional coordinates.

4. The game system (16) according to any one of claims 1 to 3, wherein luminance of colors of the second texture
are different in different areas in the second texture.

5. The game system (16) according to any one of claims 1 to 3, wherein luminance of colors of the second texture
vary in proportion to coordinate value in either one direction of the two-dimensional coordinates if the two-dimen-
sional coordinates are fixed.

6. The game system (16) according to any one of claims 1 to 5, wherein a part of the second texture undergoes an
affect of gradation by the first texture.

7. The game system (16) according to claim 6, wherein the gradation is executed by mixing the colors of the first
texture and the colors of the second texture with a predetermined mixing ratio (A1).

8. An image drawing method for projectively transforming a plurality of polygons (50), which form three-dimensional
object located in an imaginary three-dimensional space, to a viewpoint coordinate system to draw the polygons
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on a projection plane, comprising the steps of:

drawing a polygon with a first texture (51) which affects drawing of other texture;
drawing a second texture (60), prepared in advance, on the polygon drawn by the polygon drawing step based
on two-dimensional coordinates of the second texture; and
simulatively moving the second texture, drawn by the second texture drawing step, on the polygon drawn by
the polygon drawing step by varying the two-dimensional coordinates in time-series.

9. An image drawing method for projectively transforming a plurality of polygons (50), which form three-dimensional
object located in an imaginary three-dimensional space, to a viewpoint coordinate system to draw the polygons
on a projection plane, comprising the steps of:

drawing a polygon with a first texture (51) which affects drawing of other texture;
projectively transforming three-dimensional coordinates of vertexes of the polygon on an imaginary two-di-
mensional plane, prepared in advance, to calculate two-dimensional coordinates of second texture (60);
drawing the second texture on the drawn polygon based on the calculated two-dimensional coordinates; and
simulatively moving the second texture, drawn by the second texture drawing step on the polygon drawn by
the polygon drawing step by varying the two-dimensional coordinates in time-series.

10. A computer-readable storage medium (15) carrying a game program for projectively transforming a plurality of
polygons (50), which form three-dimensional object located in an imaginary three-dimensional space, to a viewpoint
coordinate system to draw the polygons on a projection plane, the game program controls a computer to function as:

a polygon drawing means (1, 4) for drawing a polygon (50) with a first texture (51) which affects drawing of
other texture;
a second texture drawing means (1, 4) for drawing a second texture (60), prepared in advance, on the polygon
drawn by the polygon drawing means based on two-dimensional coordinates of the second texture; and
a texture moving means (1, 4) for simulatively moving the second texture, drawn by the second texture drawing
means, on the polygon drawn by the polygon drawing means by varying the two-dimensional coordinates in
time-series.

11. A computer-readable storage medium (15) carrying a game program for projectively transforming a plurality of
polygons (50), which form three-dimensional object located in an imaginary three-dimensional space, to a viewpoint
coordinate system to draw the polygons on a projection plane, the game program controls a computer to function as:

a means (1, 4) for drawing a polygon with a first texture (51) which affects drawing of other texture;
a means (1, 4) for projectively transforming three-dimensional coordinates of vertexes of the polygon on an
imaginary two-dimensional plane, prepared in advance, to calculate two-dimensional coordinates of second
texture;
a means (1, 4) for drawing the second texture on the drawn polygon based on the calculated two-dimensional
coordinates; and
a means (1, 4) for simulatively moving the second texture, drawn by the second texture drawing means, on
the polygon drawn by the polygon drawing means by varying the two-dimensional coordinates in time-series.
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